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•Insu'i•n release during aipha-adrenergic r-eceptor blockade in a v.aie:y of exper:=en-I
tal oninals has raised the possibility of a direct effect of alpha-blockade on insu- 4,
lin secretion. However, in 7 unanesthetized baboons, ai; increase;:- • he ser:m :.ss.-
lin concentration during -hentolazmine-induced alpha-adrenergic reczap:cr blockade s•C-

curr4 oly i hyerglc•,c a ithl and the th agni.tude of •h nces S.n se:u•.s-

prior to phentolamine, These findings are consistent with obscr';ario:is show;-n no
effect o'; aipha-adrenergic inhibitors on basal insulin concentration ±n (.-.ogi-oy-
comic) man and indicate that insulin• secretion during alpha-adre~ner~ic receptor
blockade accurs on1F in •he presence of an appropriate glycerol- sti=-ul~s.

(Er.dr..crinology 89:918, 1971)
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Insulin Release During Aiphia-Adrenergic Receptor Blockade:2
Prinw-cy of the Glycemic Stimulus,

Ptimip E. CRYERt,T CLIFFORD M. HERMAN. AND JONAS SODE

Iei~tirttnrui of 3hydkin#. N~and Hospital Dir. Nmde , N~atiunal jNaral Mc1dival C'enter. Itetlaesda. MfarvIand.
andth1w itareu i ' Mftdjine and Surffir. Xnav Depiranmen:. Rwvsear Task Xo. ta.f.:A6(G

ABSTRACT. Insutlin rvlemse during aslpha the seruni giueifse ctionentrati-szi iminediawtly
adreue-gic recelptzir I itckade in a vari tv of ex- 1)6-r tit jphnt(lazninc. These finding.- ame con.
wrirjnental anirwls ha4 raizsedl the jmxssiibility of sL-4tent with .ibserva'aun, shiswing nt effect tif

a direct eftect of alpha-blockade on insulin secte- alppha-drenergic inhibitors on luisal insulin con-
tion. iI.-wever. in 7 unanesthetized baboomns, an centratiozs in tnortnoglyceraitc. man anti indicate
increwse in the.sciumi itisulin coincentration dur- that insulin secretion during aljiha-adfrenergic

ing pohentofarnine-hinuced al;'ha-adrene-rgir re- receptor blockade ocvcurs onlv itt the presence of
aptjtir blockadle ocueav'd ontly in hyperg.yei napr pit lycemic s iuu.inlcir~g

animals and the magnitude oif the increaseA in OW. U18. 1971

5.tminstuil. was- .4nigiicantly correlated! with

H _YPERINSULINEXIIA ibring p1ue-ttcI- mnale lus (nsdapit, doguvra weighing Iwt%%een
arnine-indiuval aiphia-mlrenergite r ptvig 2-landi 2,1 it. Fosur hirafter trntnquilization with I-

blockbate liaL. Ivn ulitercd in rats fl ). dog (21 (1 jihenvlc.'cI--hvxyl - pipte7idline hydrieldotide w~er-

a~nd hl1 winom i3). In cntrast. an intirease in OW nylan-. 1.0 mug kg. fo-r insertio'l of arterial andl
ventaus tca-heters anti ilacvment in a primate chair,

.SCi~lI ttttlif tOtetltat~l ILli ase-line oiltsematioa.. were begun. Ninety min 1
dluring pbentokinmine infusion in fastqing hutnian later, a rapid iv injecti-on Ndl 5.0 tug of phent,.la.
sulvjects A- 6). Our tncasurewnnts hf st'ttitf mine -Regitine, Oita waS given and an infusio-n 4if
gluvosteatul insulin during alp itaZHMM-vIghe rt- jIent-lamnin-. 25pg min, wasc beg;un and co-ntinued
impt~wbockId ti-kn itn fasting luibotons permiti rve- for the (tollo'xirng in rin. Arterkia siamplrs for -serum

wineiar.titn oif thi!e cnmfiicting olbsetvatiuns.- gluctwe nax insulin deternmnations '.nerr drawn at
64.6091). lO5and 24) min.

Mateial annMetab'Ilwt adequary ofi the. alptha-mdrenergic recept-irMaterias and ethodsblockLade producedl by these dlittos ..4 pbentitlamine
.wtu inulin was mmeawre liv raifimimunolas- was; c-taulished in ectntnd- loaluons given iv

sayv twing dextntn-o-ated charcoal to sepa-.itrant i- r.pintwiprine -in p;eparatiirn-. In the Pbsence of
tw~-IulIitntl frivm unbound insulin i-i -. P1orcine in- ph-nti-lamine. the- diastiolic pr.sr res'i-muwto5 .1
sulip. ý:andands; wemtc use. Dilutitin ex~peonments 0.1 ..g k1-, titepinejihrine iv exceedrd 20 min fig in

v.iha high-insulin babonon sertum demisustrate! ain all instanctes whertas, during ofhentolamine infusioinIadletiuate degree 1.ufeawniio~ ctivity between fuAloomn this rv.nrse wasz reduced t- it 5mrm 112. In a singl-
and potreine insulin with resliect to our antisertim. animal. iv epinepuhrine. 2.5 ag kg. prt-ducedl the
All insulin values- repoirted in thiys t'ai~wr wee dfe- expecite fall in serum irtsulin conrcentration.
termined in a single zetiay. the intnh-assay cowf- whereas- thi't d..e caused an inerta.-e in the serumi
ficienti of variatioin of repl~i.tte detcrminatiww6ion a instulin level in animals receiving ;identa-lamine. in-
normnial serum in our labo-ratoiry was 6 .$. Srum dicating- ltht effrctive al-Jia.rt"-jt4-epr fblock3tte hadt
glucvt~e was owasurmd by the ferricyatnidfe methodt unnuiaskd the- btcnare"-eptor stimtulatingt effe' -if
with a Te-ftniron dual-ctiinnel Aut:.Annidyrr. epine-phrine.

All studit-4 were :.odbrmed on unanetlwfiti.-ed Ag at grotup. the..w l~ia!%rnte are cleairly -ttra...ed.

tmieMa"2219 .As evidenced by the elevattd mean btase-line
-M- eived -v #-a,-Gn i~nan- herein are Caitechoamini excetion mc-asured in o~ther im.-

T'uopii.ns .r ssrt onscotaiedilarly preiuriednimnabain ot.:.-mn lalu,"tforv g-q.
the tr'vate nnes of the aujthors and are- not it- 1e Standn ttsia utod eeue 9 'r
-onitrutil as otlicial -r reflecting the vitwa of the . tio arts dtermined mey a- least usutaed anal-

Navy Depuartment -.r the Naval service at large. vsis: the cetwiicivnt 4f va'63t6-n wa. deineit =4
1-heex~rinvni rewored hrri wr- cmin~tA the standard deviatio.n divided byvOx themen. ex.

atVcording Its the printiI44s enunciated in -Guitdc
fotr Labowrato-ry Amnimal Facilitiii-and Care." -*r sa .neae

ITeaching andi Ite. relrhiSeiar ofth~c AmerkcanReut
College ofi IPuvs-cian. Heprint requests shouild be

=adwthryed! t.. Dr. C'r.ver at the D~eportment #,( Thle seruil glueose and insulin Values prvior to
%edicine. Was-hkinton Univentity vEh,.gl .of Med. atud during juhentolamine admittist'ation are
icine. St. Louis6. %It. R11 f. shown in Fig. 1. Not im-rmse in the ser'Itn insulinj

918
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Concentration ocvxurred during phentohtnine receptor blockade (4 6). TIR.- ol'senratiom*
infuts~in in the 3 babaoons with serum glucose vuggest that. while itymplathetic inhibition o-
values of 84- 92 mg; 100 ml immediately prior insulin .'ecretion may modulate tile insulin Se-
to phentolamine, whereas icrKements ranging c~retory reqxonse to a glucose load, it does not.
from 6 it) 8-3 Wail/m in the serum insulin con- toniC7llyr limit insulin secretion in tile bas-Al
tcentration occurred duing phentolamnine infu- -date- In contzast. thie development of hyper-
sion in the 4 animals with suv:'m gluvose values insulinemia during aipha-adrenergie receptor
114-266 mg, 100 ml immediately before phien- blokckade has been obiserved in fasting rats iIi
tolarnine. Furthesmore. in the 7 animals the per dogs 12) and bvaboons %'3). It is implitit in the
cent increase in serumn insulin neixentratirn latterreports that insutlin reltnisein tlaetieesperi-
during phentolamine infusion wa'- b:_nifieant ly mental animtals is;- Cur.tion of alphax-adrener-
tvrrelated with the serum glu- one concentra- giv receptor blockade per we. a mecizanis-an in-
lion inunedizately prior to phentolarnine ýr tvnsistent with the cited findlings. in man,
=0.879; p <.Oli~. in the present studty. insulin secetion during

phentolainine-induced alplia-adeniergic recep-
DiscSSSIIa tor bilockade in fasting biaboons was a function

- Despite the occurrence of -it augmented of the serum glucosve coNqcntrat ion at the time
serum insulin response to a glucose loadu during of anaaiation of phentolamnine. The se~rum iansuinA
phentolamine infusion. in man (5. 61. baisal in- comcentration did not increo-se during phentol-
sualin levels do noot rise ehiring alplut-adrenergic amine infujsin in 3 baboions with serum glucose
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concentrations of less than 100 mgi100 nl. propriato glycemic stimulus to insulin secre-
whereas increments in the serum insulin con- tion.

centration (ranging from 120 t.) 500%) ocLurredin 4 baboons with serum glucose concentrations Acknowledgment

of greater thaa 100 mg/100lml (Fig. 1). Further- The autbm~rs gratefully acknowledge the techni.

more, in the 7 animals studied, the per cent in- cal assistance o"s. R. Chetnut in the Aefir-cTease in the serum insulin concentration during mancO 'f thesc i1Ce.
alpha-adrenergic receptor ilockade was sig- ht:.rences

nificantly correlated (p <.01) with the serum
glucose cncentration at the initiation of I. Kariai. P. C.. and M. 6. Buse. Afrtobu~ism 36:548, 1967. qphentolamine infusion. Thus, alpihtadrenergic 2. Frohman. L. A.. E. Z. Ezd.nli. and J. Rouhollah.
receptor blockade permitted the insulin re- Diali-s 16:443. 1967.
sponse appropriate to the glycemnic stimulus but 3. Werritch, J. Hi.. C. C. Gale, C. J. Gotdner.
did I not trigger insulin release in the absence of a and M. J. Conway. Endocrinology 86: 77, 1970.
glycemiti stimulus. As a corollary, the relative 4. Porte. D.. Jr.. J Clin lnt•.*t 46: 86. 1967.
hypoinsulitemia and hyperglycemia in some 15. Buse, M. G.. A. H. Jhsnon. D. Kulweninc,
baboons prior to phento~mine may have been and J. Buse. Metabolism 19:, 219. 1970.
due to stress-initiated sympathetic activation. 6. Misbin. R. 1.. P. J. Edgar, and D. It. Lockwood.

DiobIe "P• 6I8. 1970.whicit thus set the scene for gluose-stirmut-ted 7. Herert. ;'.. K. Lwt. C. W. (;ottlieb. and S. J.insulin s2cretion with the induction of alpha- Rlec'er.I CI:.n Endoer25: 1375. 1965.
adrenergic receptor blockade. S. Cryer. P. E., C. M. Herman. and J. Sode. Ann

In conclusion, insulin secretion during alpha- 1s4: 91, 1971.
adrenergic receptor blockade in our animals, as 9. Volk. W.. Applied Statistio. for Engineenr.
in man, occurred only in the presence of an ap- McGraw.Hill. New York. 1958... 014.
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